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Specification 

1. Title of the Invention 
Image reading apparatus 

2. What is claimed is: 

An image reading apparatus for scanning an. optical system 
in a sub scanning direction on an image . reading region 
mechanically, self-scanning a one-dimensional image in main 
scanning direction on the image reading region electrically 
by an image sensor, and reading a two-dimensional image, wherein 
a contrast pattern extending in sub scanning direction is 
provided in a region adjacent to the image reading region, this 
contrast pattern is read simultaneously with image reading by 
the image sensor, and a shift pulse is issued to the image sensor 
depending on the contrast pattern read by the image sensor. 

3. Detailed Description of the Invention 

[Technical Field of the Invention] 

The present invention relates to an image reading apparatus 
used in facsimile machine, digital copier, or the like, and 
more particularly to an image reading apparatus enhanced in 
image reading quality on image reading region by preventing 
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duplicate reading or skipped reading (so-called j itter) of data 
in sub scanning direction. 
[Prior Art] 

Generally, an image reading apparatus is an apparatus for 
scanning an optical system in a sub scanning direction on an 
image reading region mechanically, self-scanning a 
one-dimensional image in main scanning direction on the image 
reading region electrically by a one-dimensional image sensor, 
and reading a two-dimensional image on the image reading region. 

In this kind of image reading apparatus, the position of 
the carriage running in the sub scanning direction is detected 
by position detecting means such as rotary encoder, and on the 
basis of this detection signal, a shift pulse is issued to the 
image sensor, and the image reading by the image sensor and 
themotion of the carriage are synchronized, j itter isminimized, 
and the two-dimensional image is read as accurately as possible . 

[Problems that the Invention Is to Solve] 

In the conventional means, however, a mechanical delay is 
likely to occur in the driving and transmitting system including 
the rotary encoder, and jitter is likely to occur in the sub 
scanning direction as mentioned above . Besides, the mechanism 
of driving and transmitting system including the rotary encoder 
is complicated, and the configuration of the detection circuit 
may be also complicated. 

It is hence an object of the invention to solve the problems 
of the prior art, and present an image reading apparatus simple 
in structure, very low in occurrence of jitter, and capable 
of obtaining a reading image of high quality. 

[Means for Solving the Problems] 

To achieve the object, the invention presents an image 
reading apparatus for scanning an optical system in a sub 
scanning direction on an image reading region mechanically, 
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self-scanning a one-dimensional image in main scanning 
direction on the image reading region electrically by an image 
sensor, and reading a two-dimensional image, in which a contrast 
pattern extending in sub scanning direction is provided in a 
region adjacent to the image reading region, this contrast 
pattern is read simultaneously with image reading by the image 
sensor, and a shift pulse is issued to the image sensor depending 
on the contrast pattern read by the image sensor. 
[Operation of the Invention] 

According to the invention, since the contrast pattern 
extending in sub scanning directionprovided in a region adjacent 
to the image reading region is read simultaneously with image 
reading by the image sensor, the position of the carriage running 
in sub scanning direction can be detected accurately by judging 
the read data of this contrast pattern. Therefore, by issuing 
a shift pulse to the image sensor depending on the contrast 
pattern read by the image sensor, a resolution can be obtained 
depending on the precision of the contrast pattern issued 
repeatedly, and occurrence of jitter can be minimized. 

[Embodiment of the Invention] 

Referring now to the accompanying drawings, an embodiment 
of the image reading apparatus of the invention is specifically 
described below. 

In Fig. 1, an image reading apparatus indicated by reference 
numeral 1 has a main body case la opened in the top, and a 
glass-made original platen 2 is fitted into the top opening 
of the main body case la. Above this original platen 2, an 
original holder 3 for holding down the original document is 
disposed. The original holder 3 is free to open and close, 
with its one side end hinged and coupled to the same side end 
of the main body case la. 

A reading mechanism 4 is provided in the main body case 
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la. The reading mechanism 4 is composed of light source 5 such 
as fluorescent lamp, mirrors 6, 7, 8, lens 9, and image sensor 
10, and the light emitted from the light source 5 is reflected 
by the original document surface placed on the original platen 
2, guided by the mirror 6, reflected by the mirrors 7, 8, and 
finally focused on the image sensor 10 through the lens 9. The 
image sensor 10 is designed to self-scan electrically in the 
direction of arrow A in Fig. 2, that is, in principal scanning 
direction. 

The light source 5 and mirror 6 are put on a carriage 11, 
and the mirrors 7, 8 on a carriage 12. These carriages 11, 
12 are coupled to a step motor 15 by way of a wire 14 as shown 
in Fig. 2, and driven mechanically in the direction of arrow 
B (Fig. 1), that is, in sub scanning direction. 

Further, as shown in Fig. 3, on a region adjacent to the 
image reading region 2a at the reverse side of the original 
platen 2, a black and white pattern 17 (contrast pattern) having 
density of, for example, 300 dpi is provided. Thus, according 
to the embodiment, while scanning the optical system 
mechanically in the sub scanning direction (arrow B direction) , 
the one-dimensional image in the main scanning direction (arrow 
A direction) is self-scanned electrically by the image sensor 
10, and when reading the two-dimensional image on the image 
reading region 2a, the black and white pattern 17 can be read 
out simultaneously by the image sensor 10. 

Referring next to Fig. 4 and Fig. 5, the operation of the 
embodiment is explained. Fig. 4 shows a reading waveform of 
image sensor 10 at a specific reading position on the image 
reading region 2a. That is, when scanning in sub scanning 
direction (arrow B direction in Fig. 1 to Fig. 3), at black 
reading position (a) on the black and white pattern 17, the 
one-dimensional image in main scanning direction (arrow A 
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direction) is read as image reading waveform m, and at next 
white reading position (b) , the one-dimensional image in main 
scanning direction is read as image reading waveform n. The 
image of the black and white pattern 17 can be read by making 
use of dummy output of the image sensor 10. This reading is 
executed continuously in all region in sub scanning direction. 

Thus, according to the embodiment, of the images being read 
by the image sensor 10 in one-dimensional direction, an output 
signal corresponding to the image of the black and white pattern 
17 is sent to a vide amplifier 18 as indicated by SI in Fig. 
5, and this output signal SI is amplified, and sent to a black 
and white judging circuit 19, in which the output signal SI 
corresponding to the image on the black and white pattern 17 
is judged to be white reading H or black reading L (see Fig. 
4) . If the judging result changes between H and L, every time, 
a shift pulse generating circuit 20 issues a shift signal S2 
to the image sensor 10. Reference numeral 21 is a CPU for such 
control operation of the image sensor 10 and others. 

When a shift signal S2 is issued, image reading by the image 
sensor 10, and positioning of image sensor 10 on the black and 
white pattern 17 are synchronized. The position of image sensor 
10 on the black and white pattern 17 can be detected at pattern 
precision of 300 dpi, and jitter can be minimized, and the 
two-dimensional image on the image reading region 2a can be 
read accurately, and an image of high quality is obtained. 

In the embodiment, as the contrast pattern, the black and 
white pattern is used, but the contrast pattern may be also 
composed of other colors such as blue- and yellow. 

In the embodiment, the black and white pattern is composed 
at density of 300 dpi, but the numerical value of the density 
is not particularly specified. 

[Effects of the Invention] 



- 5 - 



As clear from the description herein, according to the 
embodiment, a contrast pattern extending in sub scanning 
direction is provided in a region adjacent to the image reading 
region, this contrast pattern is read simultaneously with image 
reading by the image sensor, and a shift pulse is issued to 
the image sensor depending on the contrast pattern read by the 
image sensor, and therefore, depending on the pattern precision 
on the contrast pattern, the position of the image sensor in 
the sub scanning direction can be detected accurately, and j itter 
canbe minimized, so that an image of high qualitymaybe obtained. 

4. Brief Description of the Drawings 

Fig. 1 is a side view of an embodiment of image reading 
apparatus of the invention, Fig. 2 is its see-through perspective 
view, Fig. 3 is a perspective view of rear side of main body 
case, Fig. 4 is a diagram showing reading waveform by image 
sensor, and Fig. 5 is a control block diagram. 

[Reference Numerals] 

1 Image reading apparatus 
la Main body case 

2 Original platen 

2a Image reading region 

3 Original holder 
5 Light source 
6-8 Mirror 

9 Lens 

10 Image sensor 
11, 12 Carriage 

14 Wire 

15 Step motor 

17 Black and white pattern (contrast pattern) 
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18 Video amplifier 

19 Black and white judging unit 

20 Shift pulse generating circuit 

21 CPU 
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